Sidedness of membrane structures in Rhodopseudomonas sphaeroides. Electrochemical titration of the spectrum changes of carotenoid in spheroplasts, spheroplast membrane vesicles and chromatophores.
The shift of the carotenoid absorption spectrum induced by illumination and valinomycin-K+ addition was investigated in membrane structures with different characteristics and opposite sidednesses isolated from Rhodopseudomonas sphaeroides. Right-side-out membrane structures were prepared by isotonic lysozyme-EDTA treatment of the cells (spheroplasts) and by hypotonic treatment of spheroplasts (spheroplast membrane vesicles). Inside-out membrane structures ("chromatophores") were obtained by treating spheroplast membrane vesicles by French press or sonication. The membrane structures with either sidedness showed the same light-induced change of the "red shift" type. However, the absorbance change by K+ addition in the presence of valinomycin in the right-side-out membrane structures were opposite to that in the inverted vesicles, "blue shift" in the former and "red shift" in the latter. The carotenoid absorbance change was linear to membrane potential, calculated from the concentration of KCl added, with a reference on the cytoplasmic side, through positive and negative ranges.